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method of Ref 1 imprcves with increase of Z. The results of the 
present paper were found to agree with experinental values for 

26 G. The difference: between ths experimental and the Hartree 
(self-consistent field) ansrgies for 2 from 2 to 6 are given in Ref 6 
ne 0.0422 to 0.054. Ths pressnt calowlation gives -~0.0454 in atomic 
units, with o #4 «Ma %. The suthor thacks V.L. Ginsbarg for his 
advics. There are Li raZarenssa, 5 of which are Soviet, 3 Auerican, 
© English, 1 Gortan and 1 translation. 
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AUTHOR: Virzhnits, De As s0V/56-34-6-32/51 


TITLE: m the Behavior of the Distribution Function of a Many-Perticle 


System Near the Fermi Surface (0 povedenii funktsii raspre- 
deleniya sistemy mnogikh chastits vblizi poverkhnosti Fermi) 


PERIODICAL: Zhurnal eksperimental'noy ‘i teoreticheskoy fiziki, 1958, 
Vol. 34, Nr 6, pp. 1625-1628 (USSR) 


ABSTRACT: This paper investigates (in Hartree (Khertri) approximation) 
the distribution function in the region of the phase space 
in the neighborhood of the Fermi surface. It deals, concrete- 
ly spoken, with a aystem of non-relativistical electrons in 
a stationary state at zero temperature. The author confines 
himself to the case where the occupation number depends only 
on the energy. It is shown that in the neighborhood of the 
Fermi surface (where |p - Pol~ VF Po) the expression 


> > - 2 2;> 
£(2, 2) = 2(2n)7? o(pe-po(F)), O(x)= 1/2(1-x/Ix1) 
even in the quasiclassical case cannot be used. But it is 


possible to find an expression for f which can be applied 
Cara 1,/2 also in the region |p - p,|~ YE Po: It is advantageous to 
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start from the operator expression for f in the Hartree (Khar- 


tri) approximation 
(zr, 3) = (2n)7 2o(p - pe) )2 where it can be written 


oy = exp(-if?)a exp(ifr). for the arbitrary operator 4 


a 
The calculations are discussed step by step. In the region 


near the Fermi surface the role of the inhomogeneities be- 
comes very important and therefore the correct expressions 
for the distribution function obtained in this paper is very 
aifferent from the expreseion usually applied. By taking 
into account the nearest neighborhood of the Fermi surface 
the problem is complicated very much and it seems to be im- 
possible to obtain a closed expression for f. There are 4 
references, 3 of which are Soviet. 
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24(5) S0V/56-35-5-21/56 
AUTHOR: _Kirzhnits, D. A. 


TITLE: correlation Energy of an Inhomogeneous Electron Gas (Korrelya- 
tsionnaya energiya neodnorodnogo elektronnogo gaza) 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958; 
Vol 55, Nr 55 PP 1198-1208 (USSR) 


ABSTRACT: Gell-Mann and Brueckner {prakner) (Ref 2) and others (Refs 1,3) 
calculated the correlation energy for multiple clectron systems 
with uniform distribution (electron gas in the range of high 

pressures and low temperatures). As the homogeneous model con- 
siderably simplifies actual conditions, the author of this pa- 
per investigates the {influence of a non-uniform distribution of 
lation energy and compares the 
results o s with those obtained for 
the inhomogeneous model. This influence zag found to be so 
great that the corresponding expressions (Refs 1,2) are not 
applicable to real systems. The generalization of the main part 
of the electron correlation energy 6 £ (Ref 2) of 8 crystal lat- 
tice, without taking interaction with lattice oscillations 
Card 1/2 into account, is made for an inhomogeneous system at high pres- 
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AUTHOR: |, irzhnite, D. A. 


TITLE: On the Limits of Applicability of the Quasiclassical Equation 
of State of Matter (O granitsakh primenimosti kvaziklassi- 
cheskogo uravneniya sostoyaniya veshchestva) 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1954, 
Vol 35, Nr 6, pp 1545-1557 (USSR) 


ABSTRACT: Among others, the Thomas (‘fomas)-Fermi method is used for 
investigating the equation of state (connection between pres- 
sure, density, and temperature) of condensed matter; many 
authors have already studied the application of this method 
(e.g. Refs 1-3). The non-applicability of this method in the 
Case of weak compression (in the range of low temperatures) 
as well as its improvement at higher temperatures has hither- 
to been dealt with only qualitatively in publications. It is 
therefore of interest to carry out a quantitative investigation 
extending beyond the limits of pressure- and temperature 
domains within which the method is still applicable with given 
accuracys also the determination of the necessary correction 
to the quasiclassical equation of state is of interest. To do 
this is the aim of the present paper. When applying the 
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Thomas-Fernmi method to the equation of state, operations are 
carried out with a simplified model (Ref 4) consisting of a 
spherical cell which contains an immobile nucleus of the charge 
of @ and Z electrons. The exact quantum-mechanical solution 
of the problem within the framework of this model is replaced 
by an approximative investigation carried out by neans of the 
Thomas-Fermi method in form of a quasiclassical approximation 
to the Hartree (Khartri)~Fok method. First, the initial con- 
ditions are mathematically formulated. Next, an expression is 
derived for pressure in Hartree approxination, and finally 
the equation of state in quusiclassical aprroximation accord- 
ing to the Thomas-Fermi model. The next chapters deal with 
the derivation of the quatum correction to pressure and with 
the exchange corrections to the equation of state. A fornula 
is explicitly given for the total correction to pressure in 
consideration of exchange effects. Further, the ratio between 
quantum- and exchange corrections is investigated, and, final- 
ly, these two correctiom are investigated for the case of 
nearly homogeneous distribution. It is shown that in all 
density- and temperature raniea the quantum- and exchange 
corrections of low order are negative to pressure. The cor- 
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rection ratio never exceeds the value 1/33 for the region of 
the degenerated electron gas it is 2/9, and in the high ten- 
perature region it is 1/3. The boundary of the tenperature- 
and density region, for which the contribution of the quantum 
correction to pressure is email and to which the Thomas-Ferni 
method is applicable, is given. For an assumed accuracy of 

5 =04 the following is given for linit pressure: 


P > 10,19 3 atm. In conclusion, the author thanks Y. L. 

Ginzburg, Ye. L. Feynberg and Ye. 3. Pradkin for discussions, 
and L. ¥. Pariyskaya for carrying out numerical computations. 
There are 4 figures and 11 references, 5 of which are Soviet. 


Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR 
(Physics Institute imeni P. H. Lebedev of the Acadeny of 
Sciences, USSR) 


July 17, 1958 
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Kirzhnits, D. A. SOV/56-37-2-53/56 


The Energy of oa Compressed Non-perfect Fermi Gas 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, 
Vol 37, Nr 2(8), pp 585-587 (USSR) 


The author investigates a homogeneous degenerated Fermi gas, the 
particles of which are in interaction according to a close range 
law. The average distance between the particles is assumed to be 
small in comparison with the effective radius of the forces. 

Treatment of so simple a model is of interest for the problems of 
nucle ar matter and astrophysics. The energy —€ depends on the 

dimensionless “compressibility parameter” 3 = ap,> 1 and on the 


coupling constant % = v(0)/a. Po" (3n%9)'/3 - the Fermi 
momentum, 9 ~ particle density. The kinetic energy of the non- 


Yelativistic gas is 3p2/103 the non-exchange part of the inter- 
action enerry in Hartree-Fock approximation is 


&, = (9/2) [ vat~afp?, its exchange term:€, = ~(8%°9) ‘af, a8, 8 -a) 
Py o< Pgs This term in the case of small r depends on V. If V(0) 
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is finite, €, « -¥(0)/2~ape/ & €, holds. For the purpose of 


describing the correlation energy the terns of second order in ~ 
(perturbation theory) are used. The well-known formla by 
Gell-Mann and Brueckner is simplified for «€ €1, as well as for 
the more important case in which a£>1 (but aff 1)r€, = 


= -4(1 - In 2)x°C 1n(E/a)~a"(p /£)* In§. The results are 


discussed. Even for a highly compressed non-perfect gas the 
correlation energy is low and the Hartree-Fock approximation is 
satisfactory. In the following, the equation of state of such a 
gas and the cases when J var <0 and f vat > © are discussed. 
There is 1 reference. 


Fizicheskiy inetitut im. P. N. Lebedeva Akademii nauk SSSR 
(Physics Institute imeni P. N. Lebedev of the Acadeny of 
Sciences, USSR) 


May 25, 1959 
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Internal structure of superdense stars, Zhur.eksp.i teor.fis, 38 
no.e23503-508 FP '60. (MIRA 14:5) 


1. Fisicheskiy institut im, P,N,Lebedeva Akademii nauk SSSR. 
(Stars) 
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20 
On the Inner Structure of Super-dense Stars 8/056 60/038702/27/061 
3006/B011 


chemical composition of the stars. The change in the kinetic mechanism 
of the process is especially marked, as compared with 6 plasma. A few 

problens concerning the hydrogen content are discussed by way of intro- 
duction. Studies made by Wildhack and Ya. 5. Zel'dovich would sake the 
hydrogen content appear as being sone 10%, which seems 4mpossible even 
in condensed white dwarfs. As is shown in the present paper, & hydrogen 
content of the order of some per cents (in the case of the plasma model 


£1074) is, however, possible. Theoretical considerations are based on 


the following experimental data: density ¢ = 10°g/cm?, temperature 10! 
degrees, mean atomic number Z = 10. The paper proper consists of two 

parte. In the first one, the phase transition in super-dense matter is 
theoretically investigated by first seeking the dengity- and tempera~ 
ture range (in which the condensed phase is stable) for a substance in 
the condensed phase containing only one type of nucleus. It ia found 

that the following condition must be satisfied for the existence of a 


condensed phase: R/a, . 3.810 41, R/A, - 104°10° P14. 


(R « (5 u/4xq)"/?, M - proton mass, ~ ratio between atomic weight 
Card 2/4 
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and 2, 8, «42 /n0", 4, = A? fyuz?e”). It ig further pointed out that in 


the case under consideration, condensation heat aust be emitted during 
the star evolution. This energy source is of great dmportance in the 
theory of star evolution. Finally, the case 4g discussed in which a star 
containing protons in addition to nuclei with Z = 10, and it ie shom 
that their concentration attains rs 1%, The following part, of the paper 
under review studies the rate of the reaction PtP = d+et+y, for which 
the following expression is given: q'~d'v n@ (o! = cross section, 

n - proton concentration). The rate of nuclear processes ig found to be 
much lower (compared to that in a plasma), and the proton concentration 
can reach ten times the anount of a plasma. The author finally thanks 
Academician I. Ye. Tamm. y. L. Ginzburg, and 1. S. Shklovskiy for in- 
terest displayed and advice given, a8 well as 3. A. Kaplan and 

N. N. Pariyskiy for their discussions. There are 4 figure and 8 ref- 
erences: 4 Soviet, 1 German, and 3 American. V4 
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8/056/60/038/005/0" 9/050 


zh.b910 
AUTHORS: Vagradov, G. M., Kirzhpites D. As 


TITLE: The Theory of Nuclear Matter 7 


PERIODICAL! Zhurnal eksperimental 'noy 4 teoreticheskoy fiziki, 1960, 
Vol. 38, Now 5» PP- 1499-1506 


TEXT: The authors wanted to develop @ simple method for the quantitative 
description of the ground state of nuclear matter. As usual, nuclear 
matter is considered to be an infinite, homogeneous system of protons and 
neutrons, in which only the nuclear forces act - strong, short-range 
repulsive (range of action o) and weak, long-range attractive forces. In 
the interactions of nucleons, two facts are of basic significance 3 the 
Pauli principle (virtuel transitions inside the Fermi sphere are forbidien} 
and the low probability that three or more nucleons collide on account 

of the smallness of Pot, 80 that in collisions the pair correlations of 
nucleons play the principal role. In the introduction, the authors briefly 
discuss the method of Brueckner and others, which, however; appears to be 
too complicated for the present purpose. Also the work of Weisskopf and x 
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The Theory of Nuclear Matter 3/056/60/038/005/019/050 
: B006/B070 


others, whose purpose was to simplify the mathematical apparatus, contains 
additional complications which are superfluous and may be eliminated, 48 
the authors have shown. Following the considerations of Weisskopf and ches 
(Ref. 2), the authors likewise start from the Hamiltonian fi “= 2 /2M 


+3 Ya5° The attractive forces Vy are assumed to be of the Serber type. 


fhe authors then endeavour to determine the mergy & carried by one nuoleon, 
as a function of the limiting momentum p.- While the kinetio part of € 


is aimply given by €&,* 3p2/10 M, the interaction energy ¢, is given by LX 


2 
t, Fo {x + 6(11-2,1n 2) 2 + (0,13 + 1)y? + eeoes } The error b4€42 


n 35% 
due to neglect of the three-particle correlation, is calculated to be 
~2 Mev. This is true for the first case considered where the attractive 
potential v, vanishes (y = op, = 0659 dilute Fermi gas). By use of the 


Hartree-Fok method, an expression for the interaction energy is obtained 
also for the second case where Vv, f 0, (compressed Fermi gas). Here, 


fot is found to be v-1 Mev. In the following, the correction bt 
Card 2/3 
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3/056 62/043/004/626/C61 
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AUTHCaS 3 Vagradov, Ge wes Kirzhnits, DeAe 
Pesan 
Statistical nuclear nodel accounting for correlations 


Zhurnal eksperinental 'noy i teoreticheskoy Sizixi, Ve 43» 
no. 4(1G), 19625 1501 - 1307 


ExT: a method previously proposed (ZhsTF. 35» 1499, 1960) is used in oon- 
sidering strong correlation effects in the real interaction potential. 

fne pair interaction dotential is split into a sum of two potentials. To 
one of these (attraction) the Hartree-Fock approxization is applied, the 
other is treated in gas approximation. To account for inhomogeneity of 
nuclear etter, the kinetic energy is expanced in terns of an arbitrary 
function e. In the case of heavy nuclei gt is sufficient to consider only 


the first term which has the fora VeFe (elt). The sane holés for the 


‘correlation energy. The function g can be round oy variation. So calex- 
lating tne total nuclear energy leads to an expression in the fors of weize 


sacker's formula: t/a = U <2 + 2 U +U 13 The 
Card 1/2 : 7 vol WE Coul surf/“* = *° 
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“AUTHOR: Alyamovskiy, V.N., Kirshnits, De Ac 
TITLE: Collective exoited states of heavy atoms 


SOURCE: AN LItSSR, Litovekty fizicheskily sbornik, v. 3, no. 1-2, 1963, 79-92 

TOPIC TAGS: quantum mechanics, excited state, collective excited state, heavy atom, . 
heavy atom excitation, excitation spectrum, electron hole, plasmon, quantum field theory, 
electron density . ; : 


ABSTRACT: The energy spectrum of a weakly coupled, multi 
single-particle levels ag well as ) 
large number of levels, ted as the appearance of a 
excitation state (plasmon) 
e function of such a system 
the single-particle state. Formula- 
mon shows that thesd are not satisfied 
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' ACCESSION NR: AT4041499 ‘ 
by a neavy (%>> 1) atom due to the fact that the atom is a bounded and inhomogeneous sys- 
tem. Assuming that plasmon can exist in an atom locally, i.e. where there is a large con- 
centration of particles, the quantum fiold theory is used to study its characteristics. It is 
shown that no wave function exists which can be assigned to the plasmon. This means that 
even if, in the energy sense, plasmon can be treated as an independent quasi-particle, this 
cannot be done when its internal structure is considered. The region of fw in which the 

. plasmon levels can exist is determined and is shown in Fig. lof the Enclosure. This ag- 
sumes a uniform electron density function and the notation used is as follows: y = k/p, 
(k = plasmon wave number, py = 0.78h Z 2 3/a, is the maximum Fermi momentum, and 
a = Bohr radius), ¥ = w/wy, (Wy, = 12,12Z electron volts), For Z = 44, yor = 0.3, 
Ser = 1,66 and for z = 85, yoy = 0.25, Se = 1,71, which shows that the w- region is 
relatively narrow, It is also shown that the spectrum of the collective oxcitation of a realig- 
tic atom reduces to a single energy level which corresponds to a single p-state, The 
energy of this stato is 17 Z ev which, for heavy atoms, is of the order of 1 kev, ‘The 
authors are indebted to Yo.L. Feynberg for hia critique of several problems considered 
in this work." Orig. art. hag: 6 figures and 31 formulas. ; ; 
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Fig. 1, Plasmon energy region: O<y<y,., 1S 5 < $ ort 
a) Collective branch 


b) Upper boundary of the single-particle spectrum, 
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TITLE; Suporconductivity of electrons in surface levels 
SOURCE: Zhurnal ekspere 1 teoret. fize, Ve 46, noe 1, 1954, 397-398 


TOPIC TAGS: superconductivity, surface supercenductivity, surface electron, 
surface electron state, surface electrm level, Cooper effect, Cooper pairs 
metal superconductivity, dielectric superconductivity 
ABSTRACT: The question is raised whether the Cooper rhenazencn (Phys. Rev., 
ve 104, 1957, 1189) is possible for surface electrons (electrons at surface 
levels) which, as pointed out by Ie Yee Tamm (Phys. Zs. Soujetunim,v. 1, 1932, 
133), can be localized om crystal surfaces. It is painted out thet an intere 
action Hemiltcaton can be fomulated also for the two-dimensional case, that @ 
negative value for the interactim castent cannot be excluded, and that the 
electrons then pass into a superconducting state. ‘The possible existence of 
surface superconductivity is also considered for dielectrics. The effect of 
a magnetic field on surface conductivity 1s qualitatively considered. Orig. 
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TITLE: Possibility of macroscopic manifestations of violation of 
microscopic causality 


SOURCE: Zhurnal eksper. i teor. fiz., v. 46, no. 2, 1964, 755-763 


FOPIC TAGS: relativity, gravitation, cosmology, microscopic causal<- 
aed condition, superluminal Signal, special relativity, superluminal 
ound, gravitational collapse, noncausal theory 


ABSTRACT: The possible appearance of superlumanal signals in the 
kinematics of special relativity is discussed. Conditions which 

the particle mass must Satisfy in order for such signals to actually 
arise are determined, and the propagation of superluminal sound, 
which acquires a macroscopic character in strongly compressed matter, 
is described by means of a time-like mass tensor. 

cal model which leads to an unl 

pressure to the energy density 

in the ratio of the velocity of 
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considered. It is established that sufficiently strong violation of | — 
microscopic causality leads to an elimination of the gravitational : 
collapse (to contraction of a body of large mass or of a world to 

a point). The paper contains an analysis of the principal feasibil- “* 
ity of constructing a non-causal theory and of a few macroscopic 
effects due to non-causality. "The authors are deeply grateful to 
I. Ye. Tamm and Vv. L. Ginzburg for reviewing the manuscript and for 
valuable remarks, to A. D. Sakharov and Ye. L. Feynberg for a dis- 
cussion of the work, to Ya. B. Zel'dovich for stimulating criticism, 
and to T. A. Eminadze for discussions which have led to the writing 
of this paper." Orig. art. has: 22 formulas. 
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SOURCE: Zhurnal eksperimental'noy 1 teoreticheskoy fiziki, v. 49,° 
ho. 5, 1965, 1504-1555 te oe 
TOPIC-“TAGS: asymptotic method, dispersion equation, particle inter- 


ction, scattering: amplitude, relativistic particle 


‘ABSTRACT: ‘The author compares the dynamical, axiomatic, ‘and disper- 
ision method, as applied: to the: model of scattering of nonrelativisti 
jarticles with a point interaction,. from the point of view of the » 

uniqueness of the.solutions that they provide. At the same time, 
ature of the analytic restrictions that appear in each of these... 

Imathods, the causes of the appearance of extra solutions, and other: 

ifactors are analyzed, The number of: solutions of the corresponding: 
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lalong ‘with an additional solution that arises in the axiomatic ‘meth 
The. results are summarized in the form of’ a table. ‘The extension of. 
the;results ¢o relativistic calculations 1s briefly discussed. aoe 


‘thanks I. Ye. Tamm for interest in the work, V. Ya, 
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, j& number of questions. Origs/art. has 27 formulas and 1 table. 
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Prilozheniye, v. 2, no..9, 1965, ieee 
TOPIC TAGS: ‘Superconductivity, ‘eritical point, nonlinear.  anatice mabe filam. 


ABSTRACT: e. gra point. out in the introduction that calculations for inhomo- 
geneous stems are greatly hampered by the nonlinearity of the 

eory equations and most available results pertain to the crse of 
‘weakly inhomogeneous superconducting . systems, the scale of inhomogeneity in which is 
large compared with the coherence: ‘length &> or with the mean free path f£. On the 
other hand, greater interest is attached from the point of view of experimental con- 
firmation of the existence of the surface superconductivity effect (V. L. G. 8, 198) 
and D. A. Kirzhnits, Zh8TF y. 46,- 397, 1964; V. L. Ginzburg, ibid. v. 47, 2318, ) 
to the opposite case, that of superconductors with small inhomogeneity scale. 
turns out that such systems lend themselves to calculations if they are ort int 
those directions in which they are inhomogeneous; nore accurately, if the correspond 
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‘|° eulations for: the. surface ex on of. “superconductivity. 
| the obtained: expressions ov thd Linear- fraction character of the variation of. 
with the film thickness 4,° similar to the variation observed in the experimental: 
for aluminum films with oxide coatings... A more detailed comparison with these date 
| calls for reliable estimates of the thickness. and 
| free path £... Authors. are. ‘grateful. ‘to. Ye: 
‘for numerous Aiacussions. : £ Orige ‘arte . O: formal 
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TITLE: Contribution to the theory of nonrenormalizable interactions 


POUCE zh eksper i teor fiz. Pis'ma v redaktsiyu. Prilozheniye, v. 4, no. 2, 1966, 
“TL 


TOPIC TAGS: particle scattering, Schroedinger equation, perturbation theory 


ABSTRACT: To check whether the difficulties in the theory of nonrenormalizable int 
actions (NRI) 14s due to inability to solve the corresponding dynamic equations out. 
side the framework of perturbation thoery or whether these difficulties demonstrate 
that the equations themselves are unsuitable, the authors use a method previously de- 
veloped by one of them (Kirzhnits, ZhETF v. 49, 1544, 1965) to analyze the scattering 
of two nonrelativistic particles in an axiomatic differential (with respect to charge 
formulation. The scattering mtrix element of the interaction Ieagrangian is chosen 
in the in-representation and the scattering phase shift is determined from an equa- 
tion derived by L. D. Landau (in: Theoretical Physics in the Twentieth Century, In- 
terscience, 1960, p. 245). Solutions for this equation, which are not derivable from 
the Schroedinger equation, are found to exist and are obtained. It is shown that a 
similar situation arises in relativistic scattering with four-fermion interaction, 
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TITLE: Plasma oscillations of the electron shell of the atom 
SOURCE: Uspekhi fizicheskikh nauk, v. 89, no. 1, 1966, 39-47 


TOPIC TAGS: plasma oscillation, electron shell, muclear shell model, miclear colli- 
sion, compound nucleus, oscillator strength 


ABSTRACT: ‘This 1s a review article dealing with the present status of the theory of 
plasma (collective) oscillations of the’atomic shell (atomic plasmon) and the part 
that it plays in Various atomic reactions brought about by electron-atom or atom-ion 
collisions and by interactions between electromagnetic radiation and the atom. The 
article reveiws the most recent data on the spectrum of the oscillations (natural fr 
quency, damping, and multipole order), the characteristics describing t) probability 
of excitation of the plasma oscillations (oscillator strengths), and th: degree and 
character of participation of the plasmon in atomic reactions. Many still unanswered 
questions in connection with all these topics are pointed out and discussed. A mic 
scopic description of plasma oscillations is formulated in terms of the dielectric 
constant of the atom. Particular attention is paid to a determination of the damping 
of the plasma oscillatiorand the ratio of the damping to the frequency. ‘The rela- 
tion between plasma oscillations and direct nuclear reactions as well as reactions 


ord 2 , UDC: 533-9 
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proceding via a compound nucleus is discussed. An examination of the available ex- 
perimental data shows them to be insufficient for undmbiguous conclusions, and 


further experiments are needed, especially on photoatomic reactions with heavy atoms . 
at energies on the order of several kev. Orig. art. has: 7 formulas. 
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TITLE: Instability of Fermi systems and specific heat of liquid He? | 


SOURCE: Zh. eksper. 1 teoret. fiz. Pis'ma v redaktsilyu. Prilozheniye v- 4, no- 4, 
1966, 86-90 

TOPIC TAGS: liquid helium, critical point, superfluidity, second order phase transi- 
tion »~ 


ABSTRACT: disparity between low-temperature data 
on the specific ns of the Fermi- liquid theory by 985 


that at some st c dences & second-order 
phase transition, ak of width AT near 


To» ‘The anomaly of th e basis of the fact 
that the long-range attraction ng to & phase transi- 
tion of an essentially aifferent nature, with a ve which 4s assuredly . 
larger. This calls for a rearrangement of the system not in the tparticle-particle" 
channel, as in the case of superfluidity, but in the "particle-hole" channel; the sy§-> 
tem goes in this case 4nto a unique spatially- inhomogeneous state. Thus the anomaly : 
under discussion is, 80 to speak, & certain "precursor" of such a transition. The : 
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main premise of the authors’ derivations is the instability (against emall density i 
variations) of the translation-invariant Green's function, which corresponds in thia | 
case not to the minimum energy, but to a stationary point. Since T/T, is not small 
if the proposed explanation is correct, it is necessary to go beyond the framework of 
the zeroth approximation and to take int 

density fluctuations. 
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ORG: Physics Institute im. P. N. Lebedev (Fizicheskly institut) 

TITLE: Thermodynamic bohavior of thin superconducting films 


SOURCE: Fizika metallov i metallovedentye, v. 22, no. 4, 1966, 520-528 


electron distribution 


TOPIC TAGS: thermodynamic characteristic, superconductivity, thermodynamic analysis, 


ABSTRACT: The calculation of thin films, like that of any other inhomogencous system, is 
greatly complicated by the nonlinearity of superconductivity equations. Hence most previous 
studies pertain to the case of weakly inhomogeneous superconductors whose inhomogeneity 
scale is large compared with the ordering parameter 6 or the free-path length !. The article ' 
deals with an opposite case, namely, that of films whose thickness is low compared v5: 7 
but, of courso, high compared with the mean distance between particles, "P-L... -Lus" 

(+ >> Co) with an interaction constant that varies over their thickness aru considered, on as- 
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suming constancy of the characteristics of the normal properties of the substance (effective 
mass, etc.). The thermodynamic propertics of such films are shown to be identical with 

those of homogeneous bulky specimens (provided that the interaction constant is adjusted to 

its mean over the film thickness). Some additional solutions of superconduction cquations arise 
however, owing to {ilm-boundary effects and the inhomogeneity of distribution of electrons 
across the film. The stability of these additional solutions is relative rather than absolute. 
The large gradient terms predicted by the Ginzburg-Landau theory (Kirzhnits, D. A,, Maksi- 
mov, Ye. G. ZhETY, Pis'ma v redaktsiyu, 1965, 2, 442), which would disturb the coincidence 
between the thermodynamic potentials of the film and the homogeneous specimen, p lay only an 
insignificant role in this case, since the films are sufficiently thin (~ 1076 om). "Thanks are 
due to V. L. Ginzburg, B. T. Geylikman and the participants in their seminars for discussion 
of this project and valuable comments." Orig. art. has: 25 formulas. 
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Application of the method of electromechanical analogtes to the 
theory of galvanometry taking into account and not taking into 
account the interaction of the electric and mechanical systems, 
Geofiz. issl, 1 probl. neftegaz. iuga Sib. plat. no.2:224-227 
"62, (MIRA 15:8) 


(Galvanometer—Electromechanical analogies 
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i red, cryet. UV), CHAD NaHay, of unknoes _@e 
eear suvcture. With an excess of UE a fanitly codared oul oY | 
eer. was obuuned probably GHA of Geltith. Chis ait ! 

z U gave IV. Mod.ewe. detay. of IV ia Puts indecate _1@@ 
@ee;: that the reaction, (Celle) + 20a 1, Ha : foe 
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toa miat. of Poo. MM ib. os 9) and dex. Phit. ee 
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v perorptible, the IV was tectyad trom bualing PbH, lrg | 6 
; tuby-red platelets, in. 105°) eda. in Phi ue Eten, . 

fbiw. EV is non-volatile aud yukked only traces of , 70@ 

” when distd. with steam, biunly juwel SF rd « . ee 
and S3ov. WE gave in obs a tlock beown bye 0 mh ii 

evolution uf beat. in G hes. ated ctyst. ass snd 2 bas: 28@ 
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Structure of g roladanthrene and of ita disulfate. jc rcvlity converted inte the above isulfate by dil. ackds. 
we tre Wen 


T. igruee (Lenkogrsd WCermirls “Phe teternlfite wae ale obtained by udding 23 ¢. Fe 
2 tp. olen. Chest. (us SWTy YG, 983-  fitings and 22 K- Hiimthraquivoncazine to i) ge. SOn in 2 
WTOP. The tine structure of indautherne Is character: g.dey pyridine iN atin, beating }-2hrs.to 70”, fallowed 
ized by the peesenec of a resonant systent which ceamects, by Groitnend lyon ds GOR OUD mibet. agin heating toau’, 
by H bonds, the pyrazine ring with the (vo carbonvds of and comes. ne tare After filtration. K tctrasalfate (0 
both anthraquinone residues. For thie reas its fete. gin detec. water was trestted with 80g, 20% KOH and 
' peopertios, which are functionally dependent on the pert og. hyde uldite Pannia, at $0°, thes with 49 g. KCI, and 
zine and antheaquinone muctel, ate eanerded and univ te pechdd te 7, sichfing a greet ppt. (unstable in air) which - 
revealed onty under rather drastic comfitions. Brothe owas cenatoaf oak hecinthrskylroguimrseldsaylropyrs- 
reduction of the compa. the adda. of 2 Pocguirs fo 2 ere apt dtidravelfote aed its quinkydrene type camps. with hit- 
ebenyls which are ia lffferent anthenpiianee rings this (amthnrlesdrepecnomeppyrae neetrasfiate: this gave in 
accotints for the undisturbed state of stability of (he med oo water a Shirk brown ofa which e banged to yellow-browss 
more energetic hydrogenation few to femmeation of be. oe eretiact with vir arod on acidification in coutact with 
(anthrahydroquinano)dihydcoper irate . Diltwilonindone nip hanged tegreen, thers Ce te 4, with simultancons ppt. 
threne (preged. conventionally by reietion offiduthr oo ofared-view byppt of Hibydrotubythrenedisulfate. 
by hydensulfite ink. soln) wat ppub by acidefic stron torth Cr. M. Keolanoll 
3uC8 ELSA, vad deied hy heating sith PRCL re pec, 
the dey prentuict was sulfatert in pyditing (Gena pb at 
J24,081) and the disutfate was pptd. frown sq. cede tw 
acidification and purified Chrough the tricthivol anine 
salt. A pamincanthranydroquinoned,M-ditilfete (8 ) 
was oxidized It alk. cali, veering to Gee. pat. He S00, 
after cemoval of the excess oxidizing agent, the sel af 
1 the tetrasutfate was acidified, yic fing a red -viniet gypt. al 
dikydrvindanths ne tisulfate; if, however, the soln. 1s not 
acidified but coucd. and treated with KOU (Germva 
patent 574,190) there arc obtainert yethow cevstuls of tefea- 
xX thisantheahydrequinong-f 2ppyrecinelelrasnlfcte, which 
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KIRZNER, N. A. PA 19/4978 


USSR/Chemistry - Diazo Compounds, Aug 48 
Structure 
Chemistry - Diazo Compounds, Conversion 


"Problem of the Structure and Conversion of Diazo Compounds: VIII, Acid and Base 
Properties of Diazo Compounds," I. V. Grachev, N. A. Kirzner, State Ord of Red 
Banner of Labor Inst of Applied Chem 12 pp 


"Zhur Obshch Khimii" Vol XVIII (LIX), No 8 


Executed acidimetric titration of various diazo compounds using glass electrode. 
Comparison of observed pH values with those calculated for solutions of organic 
salts of general formula (ArN2) 4 (Ariz) - confirmed hypothesis of I. V. Grachev 
and B. A. Paray-Koshits on amphoteric properties of diazohydrate and enabled 
conclusions on structure of organic salts. Shows that all salts in diazo-compound 
series are formed from two bases (hydrate of diazonium oxide and hydrate of 

diazo oxide) and from two acids (diazo and nitrosaminic). Establishes method to 
determine dissociation constants of these bases and acids from data of acidimetric 
titration of diazo compound and performs such determination for various compounds. 
Establishes that effect of substitutes in nucleus of diazo compound 4s of a regular 
character and that there is a mathematical relationship of the type K =n Ka 
between dissociation constant of ab pr: aromatic amine Kp and basic or acid 
dissoodation constant of diazo compound (K), where m and n are constants. Es- 
tablishes mathematical relationship between digeociation constants of diazo compound. 
These relations enable prediction of properties of diazo compounds, e.g-, basicity 
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structures and Conversions of Yiazo Compounds: QX, The Yirection ani 
7 


Tautorerism in the Diazo Corpound Series," J. ve Gracnev, ti. A. 
otate Ort of lator Hed Fanner Inst. of Appliei C het, Sapp 


"Zhur Gbsheh Khim" Vol ¢IX, No 7 


Equilitria of diazoniua structures in acid medi, dianoiatructures in 
neutral redia, and nitrosarine structures in alkaline re iis wer: ite lee 
in aceordanee with the Le Chatelier principle of opontene-vs conversi 

of sodiur. diazoate into sodium nitrosarinate oni iazeiiazeate into 4 


onitrosainate are exasples of ecnversion of 9 salt of so werk acii 
x salt of a stronger acid, ani ar renetions of ihe first orter,. 
taneous conversion of nitrosamino acii int a anitrose: inate 

of conversion of an acid inte a less str noly 


ae 


San reetion of the first order. Conversion of Aaah tee 


nitrogardino acid ints dinzgondun chloride by :eans of hycreenloric ach. 
nm pseudorencnolecular reseticn, The antere {ny sredony 

are fundamentally the sare as thase of cther Jian --eor pounas 
Giagobenzenes,. outmittei 25 Mer 4. 


“hh tretag 
A ASE 13e 


fe 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722730003-7" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722730003-7 


. Boe a ay 


ee nel ete i ston hae ate ete IO ‘ s i 4 te Dp! Yree haere 


SCH OCHO eG 


, 


| APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722730003-7' 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722730003-7 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722730003-7" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722730003-7 


Reaction of Amines of Anthraguinone 

Sertes With Diketene 
1,5-di(acetoacetylamino}-anthraquinore {yleld 8274}, 
mp 226.227": 1,7-dtacetylanthrapyridone, does not melt 
at 330°; 1,8-di(acetoacetylamitro})-anthraquinone {yteld 
69.4%) mp 172°; 1-acetyl-N-methylant*rapyridone 
(yleld 78%), mp 287-288° (decore); l-acetyl-N-methyl- 
6-bromanthrapyridone (yield 75%), mo 242°, l-acetyl-N- 


phenylanthrapyridone (yield 38%), mp 241-2429; 
l-acetyl-N-methyi-6-phenylaminoanthrapyridone (yield 79%), 


. 


mp a3", Acetoacetyl and anthrapyridone derivatives 
can be used as dyes for acetate fabrics, or as inter- 
mediate products in synthesis of more complex dyes. 
There are 12 references, 5 Soviet, % German, 1 ULK., 

1 U,8,,.1 French. The 20,8. and JK. references are: 
Kaslow, C. E., Sommer, N. B,, J. Chem. Soc., 91, 1928 
(1907); Am. Patent 2501099. 
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AROTKH 
Reaction of Amines of Anthraquinone Peete Pa: 
Series With piketene 5$07/79-20-3-30/99 


v j al Inatitute {Lenin- 
ASSOCIATION: Lensovet Leningrad Technological inseit ( k 
- gradskly tekhnologicheskly institut ‘ment Lensovetay, 


SUBMITTED: March 14, 1959 
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GLOTOV, V.Ne3 Prinimald uchastiyes VLADIMIROVICH, M.1.; IVANMIKOV, A.Ye.; 
KIRZNER, N.A,3 SOSIPATROV, V.A.5 ZHELEZKOVA, M.I. 


’ Mloroerushing of pigments and fillers with the "Microatomiser* 
apparatus, Lakokras.mat.i ikh prim, no.6:57-60 '62, (MIRA 16:1) 
(Paint industry--Equipment and supplies) 
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KIRZNER, N.A.3 OSTROUNOVA, T.S. 


‘Using the decrepitatien methed fer the bleaci.ing 
mat. i ikh prim. no.3:23-25 163. 
(Barite) (Bleaching) (Paint) 


ef barite. Lakeras. 
(MIRA 16:9) 
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pelt 
GORBENKO, I.; KIRZHER, 0. 
SATE 
Defects of the 1949 type of grain elevator. Muk.-elev.pron. 21 no.5: | 


14-15 My '55. (MLRA 8:9) 
(Grain elevators) 
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LOKTEV, N., and. tekhn nauk; KIRZNER, Oe, inzhe 
eee en © 
N. Loktev 
“Grain drying" by M.A. Skorovarov. Reviewed by H. oo 
O:ketauer ink cele: prom. 26 no. 12:29 D ‘60. (MIRA 13:12) 


isateLi i 

1, Hauchno~issledovatel'akiy institut mekhan 
elektrifikatet! sel'ekogo khosyayatva Kazakhekoy Akadenit 
el'skokhosyaystvennykh nauk. 

: , (Grain~--Dry ing) 
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KIRZNIER, D.Ie, profs; SURMILO, G.W., prof. KRZYZAKOWSKI, Stanislew, mer., ins. 
Richacackercabeetecsck? Wheat dol 


Prime cost calculation for dre 
no.93491-493 3 ‘61. 


seing useful minerals. Preegl gorn 17 
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KIRZON, M.V¥.; KOL'S, O.R.; TSUKERMAN, A.M. 
Raewenmrepnces at 1 (sux 

Further investigation on the novocain stimlating and blocking of nervous 
conduction and the products of its disintergration in the organiss. 

Yest, khir. 71 no.2:74 1951. (CIM 20:8) 
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KIRZON, M. V. 
KIRZON, MeVa; KOL'S, 0.R.; TSUKERMAN, A.H. 


Stimulating effect of novocaine on interorceptors, avd AMN 

S8SR 24 no,2:82-99 '53. (MERA 7:7) 
(PROCAINE, effects, 

*on interoceptive appar. of various organs in frog) 


—_ 
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~~ Bilect of carnoaine and anserige on the work of lolated 
frog ~wuacle. mB. Severin \M. V. Kirzon, a: -M 


4 . : Kalts sova, ly Akad. Nax Sed. Gl, CHING =: 
‘ 953); cf. Referaty naxch. Rabot Ahad. Nrd. Nauk §-S.S.R, 
Chemical Abst. ° ‘ 2X 1047).—Preliminary results indicate that addn, of 
: Mein carnosine of anserine to the soln. used for perfusion of Iso- 
Vol, 48 No, 3 : lated frog muscle greatly increases the work function of the 
Feb, 10 3954 z . muscle both In intensity and in duration. This fs clearly 
. ’ shown by the libcration of a greater otnt. uf lactic acid, le-. 
Biological Chemistry : sides the ‘pesely tinech. recordings, which give concordant 
results. main source of muscular contraction ¢:...,. is 
. the glycolytic cleavage of carLohydrates which bach tu tictic 

acid. G.M. Kosulajynit 
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Lorweawonk IK 


KIRZON, H.V.; KLIMOVITSKIY, V.Ya, 
Pe enema 
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regulation during excessive Antrap 
‘SOURCES Nauchnyye doklady wysshey. shikoly. Blologichostclye nauk, nos 3, 1965, w67 : 
TOPIC ‘tags: bhologio respiration, oat, neurophysiology, 


ABSTRACT: Experiments were: performed. on nercoticed cats whose spinal cord was: expod 

. between Cg and Tjp- Fron 7 to 10 pairs of dorsal roots were severed at the wee 
level. and then spinal cord was half severed (dorsal Column) at Cy. cond 
series of yimonts the reverse order was taken in severing the merveu’: ; 
that doreal root afferent pulsation from the respiratory misculature during - excessive 
(30 wm of mercury) intrapulmonary oxygen pressure affected both the bulbar respira 
emer and the motoneurons of the spinal cords But dorsal root deafferentation did 
Bi: ma as axpectes shane, dn the one of apnea. ortee arte hast 2 soe 


: = TITLE: Role of afferent pulsation’ from the respiratory misculeture 4n rorpiretory : 
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TITLE: Respiratory afferent dorsal root impulsation during excess intrapulmonary 
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TOPIC TAGS: human physiology, respiratory physiology, 
neurophysiology Sexcans-PTESbUDexapoea repose 
ABSTRACT: Reflex apnea occurring in response to the onset of increased intra- 
pulmonary pressure (2 5 mm Hg) results from inhibition of the respiratory center by 
afferent pulses from the vagus nerve. Its duration is affected by afferentation from 
the subcarotid zone, but not by afferentation from the dorsal nerve roots. Afferent i 
impulsation in the dorsal nerve roots at the thoracic level during excess-pressure ee 
apnea was studied in nembutal-anesthetized (30 mg/kg intraperitmeally) cats. Intran| 
pulmonary 02 pressures of 5, 10, Hig were used. After laminectonry fron | 
T, to T7, dorsal roots were resected at the point of insertion into the spinal cord |__ 
and the ends teased into thin pundles of fibers from which impulsation was recorded 
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with bipolar leads. Under normal respiratory conditions, afferent impulsation 
(currents of 50 to 200 wv in four or more afferent units of a bundle) was recorded 
in the dorsal roots (during inspiration in 21, expiration in 7, and continuously in 
12 of 40 animals). During excess intrapulmonary pressure, total electrical activity 
in the dorsal roots increased, not W rib cage due to 
internal pressure, put with active co hile the 
rib cage was stretched. Evidently this activity originates wi 

capable of responding not only to tension but also to y-activat 

which is probably a more decisive factor during excess intrapul 

stretching. This increase in total electrical activity in dors 

inspiration 4s due both to more frequent discharge of active afferent units and to 
the participation of new units, either high-threshold spindles or tendon receptors. 
No dorsal root activity was seen during apnea. The reason for this is unclear, 
unless muscle spindles ‘do not respond to extreme passive tension on the muscle alone. 
It is known that s in dorsal root fibers re sult from the 
activity of spindles loc ng of inspiratory muscles. 
If this is true of the expiratory units recorded in this study, then both the dis- 
appearance of their activity during excess intrapulmonary pressure and the absence. 
of inspiratory activity during apnea are due to extreme stretching. Orig. art. 
has: 2 figures. 
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